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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a sputtering target in which 
particles and abnormal discharge generated on film deposition can be 
reduced to enable stable film deposition operation, and defects 
caused by particles, or the like, are reduced to improve the 
production yield of a semiconductor device, to provide a production 
method therefor, and to provide electronic parts. 

SOLUTION: In the sputtering target, the average composition is 
expressed by the general formula of MSix (wherein, M is at least one 
kind of metal selected from W, Mo, Ta, Ti and Nb and 2^x^4 is 
satisfied) . The target has a fine mixed structure in which metallic 
silicides are formed in a chainlike way, and further, an Si phase 
formed by the bonding of Si grains is discontinuously present on the 
gaps of the metallic silicides. The sputtering target contains at 
least either element selected from Au and Ag in the range of 10 to 
300 ppm. 
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0;i/maT<7)Agit&5<^$- 5 0 p pm^Ut. -"K— /Ui/l' 

[0057] <xiznhtif::w^-^mmmnmmmiz 

2jK5xio-2P afilT!50^24'tc:ijV%-CiaS 12 0 
comz 3 4. 3 M p a^0S^ffi^I^f^ffl$^^■/i«S,•C1aS 

( 0 0 5 8 ] i#^>tl/i^'-y -y hj^lgfrtioi/^TS 1 1 

tts^^a^ SPS-1 20 0A) {CiOAg-^*^^ 

^^<r>Uh'Ot\i20°Mz99mthZhi}K-ttz, 
[0059]$ h\,Z±M,<r>i: a \,zWmLtz^-yy Vm. 20 
JS*S:«l«(SffliJ»nX-ri. C 1 1 J: Oilg 1 2 7 mm xJi 

XA'.y U yT-^r-y -y h Srxy-v-y \) y-Z^W. { U L 
VACiaSH-5 5 0) ArJE:'jSr2. OX 

10-1 Pat L/i^ffrTT';^A-.y ^ yym^^^ 
5-<>'f-'>x-'N-±k:J»$20 0 0Ac0i/i;-9--f H 

[00 60] ^Lx. ±3Si.:^f^'v9')ymm^m. 

Ltzmmmm^m^htki^iiz. m^Ltzi^^}^ 

m^\>zmKi,tzJ-^-7-^9lV&iiii;.-(/i/^}^^ YWk 30 

[0061] ^io. ^^ftrntcKLTIi:, ^'{:7aT- 
2 0 Om Vlilico^MfiO^^- 
SO^^Scmt UTttiiL^t. ttz^'^-^'C^MzmL 
•Cli, SS*«0 . 2 A<mtUi<0^-<-T--f L 

ifclSgStl^cl im<rn^')^4 h-SI«Ol?§^RJPt 

ayti(alpha-step2000) &<£fflLTtf-ai 
V. :i<r)1^m^m^t:>. As. Au^^rS^T^tfi^o^^ 40 

Sif)m»^tmmco^izm'^\.-^xmmmiy':>$ in 
[0062] -ewM*. m^mmmmi i s b-c-^ >? , 

h')KcOj^JIcO{f^>o^(il 0%-C'*)'5. 

*)2o mizmi^ tixio 0 > m^j:x^-^ -y u 
ioo6 3] mm2 

^<^^m ( M ) LTfi:*:Sg 1 0 At mtO^ttS 
Mof/J*i:fi:*s®f53 OwmiyT«7)S i S i 50 



#^2 003-5 5 761 
1 2 

/MJ!S?^J:t;&^2. 7t^rSJ:3tS-&L. «»gAr;<f 

[0064] act. #ii,tl;tj!SI^S-^«rlOOO~l 
2 0 0*acJn|aiLT->U-9--^ V^^cMStir^B^libU 
mf^bLt:. ^t,lz1Rmiif:i9 6-i4 4^mW 

LxMoiy*)-^^ m^imc, zmmz. mmt 

20 m mJilT^OA u 1 0 0 p p m^jD L, 

iMzx-oxsmmi^-iz^-^Lxmitim-yrz. 
[00651 mz%(^titzis^-^ii^i»Mm<^ss.mmmi,z 

^5X10 - 2 Pa£tTiO*S*ti5V^-riagl 1 0 

o'cx'2mMim-rmnmimM^mtiLt:, -e 

CO^IC 2 9. 4 M p a (OlSBKlJ^m^itfiiWBXim 

1 3 0 ox:t'7^sjDaii-r.5gi^[:^^^stt, mm 

im^-f'/ (tW?&S9 9%WJi) SrSSit 

[ 0 0 6 6 ] f*/i>fL/::^-y 'y hiiifeftfcoV^TH 1 

s^-ri 7ifBff«o{agct ')Ef4;^-^fiaRL. ^(rrn^K 

lCP|BB»K4)-«fa{::J:'?Au^«$'lt«!lU 

MfigaiD^ [HI t < 1 0 0 P P mT-fe 0 , ^<7)'^^&(D 
iih-:>^iil5%t,zm\-tiZbti^X'^ri. 

[0067]$ hiz±ti<7)^ 0 izmnLt^^-yy m 

^i^^mmmmn-thzbizx ongi 2 7mmxji 

§6mni<7);^/'N-y^'>Jy/:?-y-yhS:t^L/t. dc?) 

v 9 y V^^^'-y>y h^;^A-.y ij yrm. ( UL 
VAC|gSH-5 50) (C^^L. ArflE:>]?r2. Ox 

1 0 - 1 P a i: \,fz^'?fYXxn-, 9 ij ://^f^&Mr 

5-Yyf-'^'x>'\-±(CJi$2 00 0AsOv''J-t?--< K 

[ 0 0 6 8 ] -5- LT , ±iex/N' y ^' y^u^^iz^ 
<r>mmcriii(>'o^ irmmm 1 1 isi^tc ixifmLfz. 

Ojgm. S^JScli08!:(i9lHlt'f)'5, i^'J-t^ FMCOM 

T^-f i?;K7)aAStfi 1 -^x^N-a 0 1 4H{cjniSij$^i,-c 
0 . ^»^:x^^>y y yym,mhii^ vi t *«PJBJ 
Uc. 

[0069]glM3 

^mM±W, (M) tTfe«cfigl Ojitm<7)«f$^ 

Ta^*tfc*;ffiS3 0;umJilT<0S iS}*iSr. Si 
/Mj!I^ifc**2 . 6t!5:I.J:3{iS^t. ia««SAr;<r 
X-C'S}SL7t:;K-/l^S/W-C4 8li#raS-&tTJ^-'5:lI^ 

[00701 »:Jc, #<i>ix/cJ!It4m^fer 1 000-1 

2 0 O'CtMliLTxy-t'f H^fieacrtiS-tLl^M 

§'c.{ciSj^*^9 6-14 4ra&«t 
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1 3 

20u mBlTOA u^3l5$r 2 0 0 p p rngSJIlL, .1?-;!/ 
[0071] »:t:#-i>fr^ji-^*l:IMSS«^iS»fflSt 

X 1 0 - 2 p aJilT^OKS^itCfeVv-CiajSl 1 5 

ioatc 34. 3 M p a oioffi:>j im^ ^fzmtM 

fz. 

[00723 '^iotltz9-y-v M^mcov^TH 1 tC 

I c vm/if^-^wmzi 0 Au#^fi^n-s!L. 

MJi^iD^t llt<200pp m-C-*) 0 . ^cr)t^M.<r) 

[0 0 7 3] ^ ^iz±M<^i:ommLtz:?-y-y m 
mmwmnmx-t^z t *)u^ 1 2 7mmxj? 

X.'N'-y 'J -y-y V ^Xn-y jf >J ( U L 

VACMSH-5 50) tS«L, ArE:>]5-2. OX 

10-1 Pat Ltz^n-yx'xn-/ ^ 'J y^m^f^m 

5-<yf-'>xA-±KffS20 0 0AcO>''J-t'f H 
[ 0 0 7 4 ] LT, JJfixn-.y ^' y y^^S^i^afc^ 

<Ol^ifO(f^,->#^||ill0111t|5ItttcL-Cti-S!lbit. 
KWi^tf H 1 8%f * 0 , itSO. 2 mti±<0 

[0 0 751 iaifegll4--8 

m 1 ic^t ii 0 . - y -y h M^mmm, 

[0076] #:7-y'y hMSf*;(C•o^,^TlS^S^l t|SI 
mcLT, te!lfl1l5i:LTiOAg, Au^:f»(?)^)-^B$-a!| 
^L, C«0^i-^Pffi*>^)Ag, Au-g-|r*«0tt'<^O#2-»: 

[0077] tti^9-y-y hmt^immmmuL 
xm&m 1 1 m-^<DXJ< -y 9 u y^^^-y ^ h 



(8) !»M2003-5576 1 

1 4 

1 £C*i-^m^#^c. 
[0078] J:h»gill 

i^lJ^^JR (M) «)*tfCS±©@l O/zmiOi^eS 
Wl&*i:ft:^S3 0jumjyT<?)S ig}*i:$r. Si/ 
MJS^ib65 2. Sfc^^iotCie^L. ig*ifiSAr;ifX 
•e^Lf>:;K-/l/S;PT4 8H§fSim-^LTJ^-=5rSm 

10 [00791 mz^ %t>i\.fzm\m.'k^^ 1 0 0 o~ 1 

2 0 ortMfeLTS^y-t-f K^Bg^>S:4ie-a-L*ffi 

^«ctL7t, ^h^zfsjm^m^fi-iAmwm 

fCWvUt^-f h'Si*Sr'#^c. <l«0«,^5l^fcs fc^52 
OAtmlUTOAut»5K$-lppmt3&:i'->fc:»t. 

;l.S;HCJ: ->T 3^rafel-tcS-^LTi^«ft^0oy::, 
[0080] <J:t#^>Tt.^cig^«^^ll§8^0fiygMSt3 

1 0- 2 PaiaTO*2«ft*JV^TaKl 2 0 

0'cx*5B§raM-ti.?gffi*;«fl:llM*llsst^c. 

20 0^t34. 3Mpa«0jDjE:f]S:#ffl§-ti:/::^«-CiaJK 

[0081 1 '^ioKfz9-y-y\-^mz-)\^xm\\z 
i:T;i««f.xf '>x'm.\.x'mm%^-fh~ 

-n. I C P^iJ^^«fS(c J: 0 A u -i-*fi(i^Dl^t 
|l|l:<l ppmt-J)0, -e<0^^J:O<f'b-:)#{±l4% 

[00821 ? ^.lC±leiO<t 5 tclSSLfc^-^' / h!^ 

30 m.-kwmmmi--fh .i t t^i oas 1 2 7 mm xj* 

;^>'N* -/ y — }r* »/ h y ^ «; y^HiE ( u L 

VACSSH-5 50) (C^»L. Arffi:»j$:2. Ox 
10-1 Pat L:^^frTX'X>N" y ^' U y^m-^Mi 
L. 5'fyf-'!'x>'N-±fcli$2 0 00A<0>''J-t^ K 

[ 0 0 8 3 ] LT . ±ISXA--y ^ U y^«f^*(Cffei 

KJicOJf # J4 1 4 0 , iESO. 2 x£ mJ.XhcO 
>''?-T'f :?;WtA^Ji 1 »>xM-S 0 7 2Jii:iMJoL 
-r^ri^^. Jt«5fi3inc^-?.:5'-^'-y McfcV^T 
\t. An-ktMAm^X'h-^fztzi6iZ. n^<D9-y-y 

[00841 aJ2M2. 

i^aL^jB (M) m^tLx&m.m onm<D^m. 

50 M o|»*t &mm 0 ;u mWT<^ S i «}*t S: . S i 
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(9) 



2003-5576 1 



1 5 



1 6 



[0085] n^tifzwmm^'S: 1 0 0 o~i 

2 0 0°C(cJ)iifiL-C>''J-*r-^ ]i^0MJ:Bt:^-^L>f)i^ 
MiSfti: t^c. ? 'i>tci5^*2: 9 6-14 4B#S«^^ 

20 m miilTiOA sB^i 5 0 0 p p m 1 3i#lt-^i!lD 

|2-5yt. 10 

[0086] »:fc#A>fl5tii-^S:lll&S?c?)^fflSt 

2jS5 X 1 0 - 2 p alUTcoXS't'fcfcv^-CjaKl 1 5 
0JgT-3i^Mli-S?BEfflJ^«'fb!!«!MS'l««5L/S. 
omiC2 9 . 4 M p a«SnS:>]$rf^ffl5-li-7t«.l!T'fiJS 
1 30 0'C-C7B^^(l»1-|.a^'fld^SrllMU, R5i 

[0087] 'i^hixtzif—y-y himi^lZ'O^'^xm 1 C 

MJi^JP^ i:[^t<500ppmT-ft'), ^(r)'t^&<7) 
{ihr>^ii2 4%l,zm\tl ZtifiX'^tz. 
[00 88] $A>{c±E<OJ:^til^Lfe^-^'yhM 
^fls^r^StirmDXfl. ^ t OieS 1 2 7 mmxm 
$6mmc?);^>'N"-!';7'jy^:5'-yvh£#^L7t. CcO 

xj-<v 9 y y^/^'-y •/ h ^rxy^v 9 y y^^a ( u l 

VAC|gSH-5 5 0) lCg«L, ArJE:ftS:2. OX 
1 0- > P a i: Lit^frTrx/N->/ 9 y 30 
5^>-f-'>x/N-±tzW§20 0 0A<0i^y-9--^ K 

[ 0 0 8 9 ] LT, ±tex>'^••y ^' U yi^^f-m+tlfe^ 

<:0^c7)Jf'i>':>^^llilC?«l kl5l«{cL.TttMUc, 
<nm, , 2 0 0 , y 1;-^ H IS<^ 

KJicOtf^-^^ {i 6 0%TJ> •} . ifiSO . 2 jot mfil±<0 
^N'-r -f ^;K^SAa« 1 "^xA-^O 1 7ffl-C'J)^ 

ft'i5*>. it«C0lJ2<7)^-^^'>y ^^^fcV^•C^i:. Ag 40 

[0090] mM3 

-m^^-kW, (M) .t&*i: LTftAfiSl Ox/miO^ltS 
Ta1»*i:«fc*^g3 0MmWTi^Si«}*kS-, Si 

/MS^ifc*<2. 6J::^l.J:otcie^L. S^4SAr;>y 
:2.■cg^et;t4^-;^5;^f 4 8^^I-&L-C%-^JIf4 

[0091] #f>n^®P?l-&*?: 1 0 0 o~i so 



2 0 OrtcMLt i--y t?-'f F-^,6&RiDr4^^Li6€ 
j^^iL^i. §^.(c(SM^*r9 6~14 4^Se^ 

2 0 ju m JilT<0 A «»5|5S:0. 5ppmi ji^^C^D 
L. :J^-;i^S;i^K:J:o-C3«NSIi^-tCig-&LTi^'(b^ 

[0092] 'i!^Kzw^i\:rzm^mimm!r>mmiiz 

2S5 X 1 0 - 2 p aUJlT^0X2t^C^iV^■C^a^9 0 0 
St-5s#raM»it-CAgfiKr»-r*ic$-ti:I.JSffli^C» 
SPi^ll*fiUc. '?<Dafc34. 3Mpac7)JnE:']2:-f^ 
ffl^HirJtl^ffiTiSS 1 3 8 O'CTS^JP^tl-Si^ 

[0093] %hixti9~fv ^•M«S^*fcov^r01 

S^l 7MiBf<oaEJ; Osm^VrSaRL, ^WfflM^JK 

I cvwt'jrmwm.zi o a s-kmtmi. 

S(i^pSfJ:Pll;<0. 5ppmT'3^0. -e^O^^ft^^ 
K^>o^{i4 8%T'^-5;t. lt^^3tC^S 

[0094] ^tii.zh%i<r>x 0 \zvmLfi.9-y v 

m^^msmmni-th^ih^zi. osgi 2 7mntxjj 

-, 9 >j y^f ~Y ^/V^T.) < y 9 y ( U L 

VAC»SH-5 50) (C^U, ArE:ftS:2. Ox 

10-1 P a k L/ilfefrTT-XyN' y y V^Wffi:^ 

t. 5^yf-n7xM-±(cjf§2oooA6o>'y-9--<K 

[ 0 0 9 5 ] -e LT, iiexKy y 
L^cS^«0Sc^3U^-r^. > 1 1 . y -If 

[0096] M^J!iffi[HlSc<i 1 0 20T*) 

go . 2 M mlSLhcOA'-x < 9)V<rmXMt 1 x-'n- 

iOgSlt'Si^^c. -r^irt)^. ittfi^lSO^J'-y-yV 
(CjjV^-CJi. Agc7)^*-l;*JafeJ'-e?)0. *»OTiOAg 

r ^ ^/PO^tAitttBllDt, ^56Ln:J^A-<y :?y y:?'^^ 
[0097] ifcga4 

BSt'±[^iS ( M ) LTfUcliig 1 0 ;u mi7)l^*6S 
W^*tg±frlS3 0/imOTc7)S iS)*i:*r. Si/ 

•C{i»L7t^-;WS/UT4 8B§fSIS^LT*^-^rMf4S 
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17 18 

[0098] mz. ^f Wclim^f*:5- 1000-1 t. mf7)^W±miZ&TLfz. 

2 0 0-acjns4tTi^';-»?--^ v-^^m^^itb)^^ [o 1 04 ] itmis 

m^i^tlfz. Sf>(C<5^«c5:9 6~14 4B$SSJ«: iSSt^^S (M) fji^ttXWckmil Ojumcomim 

ixwi^v^-^ Ym^i'^tz. immz^ Scmm2 n^tscmms oum&rc^s is^^ts:, s i 

OwmlitTOAuft'*S-4 5 0ppmi:3g*Hc»t. /MM^itt^S. 0 t^i:^ J: 5tcS-^t. ig^SAr*' 

[0099] mzni>1rd:iU^i^t:m&m<^0(MmMiz [0105] <IKlz. '^(>ixfzmm^k^t: 1 000-1 

L , I (r>mmm^t> -y h r\^xmwi:z^x t.M 200 -azim lt >■ u -^--f t*b^R 

2JS5 X 1 0- 2 p aOTioxs4't*3v^t:ias8 0 0 10 t>i,z{SMi^ii^i 9 6-14 Amsmw 

3 5 0 -c-c 5 mttm-rmmmm^m^u nsK s i5}^^iiieig<7)j£»fflsic3E« t , 

[0 100]#^,itJt:J'-^' xhjS^(COV\TI21{= PamT<7)*S*lCiJV^T3 4. 3Mp a<OSDffi:'35:f^ 

1 TSEirioffiaj: mm)^imLL. ^<r>mmm m^^fd^mxiSim 1 3 6 o'CT-5B^^m-ri.ii^ 

icpmi^^^izityAniirt^^miL. I0106] $tyiz±si<^Xoi,zmmi-tz^-y'/hm 
«ii^jQ«!rtlit<4 5 0ppm-eibofc*<. 20 $6mm<0;^^N"-y:5'U y^/^'-^ y h$-#i{Uv:. C:<^ 

»i^{f^,o%{i6 2%t*i±L^. f**)'^, imm xnv^'y^if^-y'/v^xj-^-yif^jyy^m. (ul 

<7)^'-y -y h-C'Ji. ^m\:^^mi^t)<%\^B.z. -e^O VACMS H- 550) lc^«L. a rffi^Sr 2 . 0 x 

ttm^LX^^fztzi^i\,ZAnmi^i^\zm.^^[zn. l O- i P at Uc^fl^TT;^A--y:5";>';/i*f^S:^ 

«UTL^3S*i:^ro/c. L, S-f V^-^^i^-itdf 5 2 0 0 OA^Oi^'J-t-f H 

[0101] $^»{c:±|&<0J:afclliB?Lfe:J'-y'yh^ m^im^-^. 

m^im&mmisthz'c\zx^m.m2immxm [o i o?] -eut. ±fB^^N*-y:5"jyi/«f^4'{c^ 

yt^n^/jf^} y/rf-y-y Y^T.f'^y^^} yi^mm (UL -< H«+t=^t;t/'«-T-f ^'/HaisitJfi/'y-t^ YM 

VACf{SH-5 50) CC^tL, Arffi:»jSr2. OX cOMH^Otf <i>oi5:^SI^|l fcl^^tcLTltaJt^c, 
1 0 - > P a t Ltc^TXXJ^^y ^ U y^^f^S:^ 30 [0108] -tOfe*, S«Sc«[HlS(i 5 0 mxh . 

5-f yf-7xy\-±t;Ji$20 0 0AcOi/i;if-< F >'^)^4Ym<^m-<^\ity^^^i9%Xh'0.mkO. 

[0 102] ^LX. iMi.:Kn-yS''}y-/^^^^zm. omxh^fz. -T^sh-h. Z<r)]kXm5\,zm9-y-y 

LfcS^&1|llIiC$rSl^tl.ti:tiC, j^fifcL^ri^'J^f Y\i. An. Ag^^5r^*Ltn>«e*c^^'-^r'v htc 

[0103] ^m^. mmn^mi 1 1 o m-h hm^<7)^^-x -r ^)um7^i>p< c: t i^migT- 

^, i/U-t'f HJScOiSi|[<^Ji<i>o#f±5 5%t-J>0, « 

go. 2/imah«>'t— r-f ^/KomASJJi 1 '^x''^- [0109] Jiiae^J: •3{Cll^LJt#IIStWfcJ:V^Jt«£ 
S08OfiT*)-p/-c. -f^:^^. lt«0'J4i7):f-y.yN 40 ^J(c^|.XA-.y y y^^-y.y hc;)®^, ^SlTfiji; t 

tCfcV^tti, AufiK^iO^^IS:JS*>'<£VV>:ib. TiOAg, Au^Wfi> 9Smif^. ^-^vhimmi 

-( i'lv^^x^hm^uz. $ ^>(zAu-&wA*^mt' [0110] 

hhfzif). 'y'jv^ Ymm<oi^)-^mL<m<t can 
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(11) 



1 9 



#1^20 03-5 57 61 
20 







m m m 




ItU 


(@) 




20. 2/Jjaff> 
(p/w) 


a ii 


3i/\{ 
9^ 


a SI 


(ppm) 




W-Si 


2. 8 


A* 


50 


1200X2 


20 


15 


1 0 


20 




Mo-Si 


a. 7 


Au 


100 


1100X2 


15 


8 


a 


14 




T«-3l 


2. fi 


Au 


200 


il50xd 


10 


20 


18 


25 




W-Si 


5. 0 


Au 


60 


1200X2 


IS 


17 


20 


23 




W-Si 


2. 7 




50 + 60 


1200X2 


35 


25 


26 


30 




Ti-3 i 


2. 8 


Ag 


260 


L 100X3 


1 7 


20 


1 0 


15 




Nt-3i 


2. 5 


Au 


70 


1150x3 


B 


10 


16 


15 




W-Si 


2. 8 


Ag+Au 


20 + 50 


1200x2 


40 


30 


26 


20 




W-Si 


2. 8 


Au 


1 


1200x5 


14 


76 


14 


72 




Mo-Si 


2. a 


Ag 


500 


1150x3 


24 


20 


60 


17 




Ta-Si 


2. 5 


Ag 


0. 5 


900X5 


48 


102 


20 


96 




W-Si 


2. 8 


Aa 


460 


S00X4 


62 


110 


S5 


80 


it«W5 


Ti-Si 


3. 0 










50 


8 


40 



[0111] ±l£^ 1 tc^-f ^m*>^>BJ A,*^^ i -5 (c. 
[0112] 



ti'^W^iz^ L . A g , A u CO g EStJ^amttTC 

m*^i^-iz^^L^WLm^j:^-^mm^^i-i:$'-y-y h 



[01 1 2|s||B3t^l>xyN-v^";>'/^'-y y hiJj:V^ 
1-17 imJ^-cOjgJRffit. M^ffilf 



[@ii 
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(12) 



#^2 0 0 3-5.57 6 1 



(51)Int.C1.7 rnsmi^ FI 7-73-K(##) 

HOIL 21/285 30 1 HOIL 2V285 30 IR 

(72)^8^^ 3t- F:7-A(##) 4G072 M21 AA22 BB05 GGOl GG03 

^H\mmrfim'mi^mm8m)& » hhoi jjo9 mmo2 me mo 

^^m^mmmH^ NN09 NNll noi UUOl 

(72)l6Bg# 1^* 4K018 ADll DAll DA18 EA02 KA29 

?ft^Jl|)Sflriftf|TS|-7-Efft^BBDr8#fl6 4K029 BA52 BC03 BD02 CA05 DB05 

^^m^m^mi^ dco9 

4H104 BB24 6625 ^26 BB27 BB28 
DiMO 
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□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem MaUbox. 



